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Background: Breast cancer (BC) patients who are treated with mastectomy are frequently offered im-
mediate breast reconstruction. This study aimed to assess decisional conflict in patients considering
immediate breast reconstruction, and to identify factors associated with clinically significant decisional
conflict (CSDC).
Methods: Baseline data of a multicenter randomized controlled trial evaluating the impact of an online
decision aid for BC patients considering immediate breast reconstruction after mastectomy were
analyzed. Participants completed questionnaires assessing sociodemographic and clinical characteristics,
decisional conflict and other patient-reported outcomes related to decision-making such as breast
reconstruction preference, knowledge, information resources used, preferred involvement in decision-
making, information coping style, and anxiety. Multivariable logistic regression analysis was per-
formed to identify factors associated with CSDC (score > 37.5 on decisional conflict).
Results: Of the 250 participants, 68% experienced CSDC. Patients with a slight preference for breast
reconstruction (odds ratio (OR) ¼ 6.19, p < .01), with no preference for or against breast reconstruction
(OR ¼ 11.84, p < .01), and with a strong preference for no breast reconstruction (OR ¼ 5.20, p < .05) were
more likely to experience CSDC than patients with a strong preference for breast reconstruction.
Furthermore, patients with more anxiety were more likely to experience CSDC (OR ¼ 1.03, p ¼ .01).
Conclusion: A majority of BC patients who consider immediate breast reconstruction after mastectomy
experience clinically significant decisional conflict. The findings emphasize the need for decision support,
especially for patients who do not have a strong preference for breast reconstruction.
© 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Amsterdam, the Netherlands.
r Ltd. This is an open access article1. Introduction
Immediate breast reconstruction (BR) after mastectomy is
increasingly performed [1e3]. The choice for immediate BR afterunder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/
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patient [4]. A breast cancer (BC) patient treated with mastectomy
has to decide whether or not to have immediate BR, and, if im-
mediate BR is chosen, make a decision among the types of BR (i.e.
with an implant, autologous tissue or a combination) that are
available to her.
Decision-making on immediate BR is complex as outcomes are
uncertain and there are multiple reconstructive options with
numerous advantages and disadvantages associated with each
option [5]. For example, BR may have a positive impact on patients’
body image, self-esteem and quality of life after mastectomy, but it
also increases the risk of surgical complications compared to
mastectomy without BR [6e15]. BR with autologous tissue often
leads to a more natural looking and feeling breast, but it also entails
additional scarring to the donor site [5]. Patients undergoing
mastectomy have to weigh these pros and cons to make a personal
choice about which option is best for them [4,16]. Decision-making
is further complicated by the fact that patients often need to make
this decision in a short period of time, between diagnosis and
mastectomy. During this period it is common for patients to feel
distressed and anxious [17e19], which may limit their cognitive
functioning and decision making skills [20,21].
The complexity of this decision might increase feelings of
decisional conflict in patients considering immediate BR. Decisional
conflict is defined as a state of uncertainty about the course of ac-
tion to take [22]. Behavioral manifestations of decisional conflict
include feeling unsure about what to choose, wanting to delay the
decision, questioning what is important, feeling distressed,
wavering between the options, and constantly thinking about the
options [23]. Although a certain level of decisional conflict might be
inherent when deliberately making a complex decision, high levels
of decisional conflict are associated with delayed decision-making,
indecisiveness, and feelings of depression and regret [24e26].
These outcomes should be prevented, especially in the context of
BR, as the primary goal of BR is to improve psychosocial outcomes
and patient satisfaction.
Literature is sparse on decisional conflict about immediate BR,
and the factors associated with it. Therefore, in this study we aimed
to assess the levels of decisional conflict in BC patients who
consider immediate BR after mastectomy, and to identify factors
associated with clinically significant decisional conflict (CSDC).
2. Methods
2.1. Study sample & procedure
For this study we used baseline data from a multicenter ran-
domized controlled trial evaluating the impact of an online patient
decision aid (pDA) for BC patients who are considering immediate
BR after mastectomy. For a detailed description of the trial see ter
Stege et al. [27,28]. In short, patients were invited for trial partici-
pation by their surgical oncologist, nurse specialist or BC nurse
during a routine treatment consultation in which the possibility of
immediate BR was discussed. After written approval to share con-
tact informationwith the researchers, patients were providedmore
study details and screened for eligibility via a telephone call by a
member of the research team. Patients were eligible for participa-
tion if they were 18 years of age, diagnosed with BC or ductal
carcinoma in situ, undergoing mastectomy, eligible for immediate
BR and referred to a plastic surgeon. The consultationwith a plastic
surgeon had to be scheduled at least three working days after the
study invitation to allow patients to have sufficient time to com-
plete the informed consent form and baseline questionnaire, and to
use the pDA before consultation. Participants were required to have
internet access, basic computer skills and sufficient command of92the Dutch language. Eligible patients who were interested in
participating completed the informed consent form and baseline
questionnaire via an online platform [29]. They were subsequently
randomized to either the intervention group, in which they
received access to the pDA, or to the usual care group, inwhich they
received a standard BR information leaflet from the Dutch Cancer
Society. Participants were invited to complete follow-up ques-
tionnaires one week after consultation with their plastic surgeon,
and three and 12 months after mastectomy.
2.2. Measures
2.2.1. Sociodemographic and clinical characteristics
We collected data on patient’s age, country of birth, educational
level, marital status, parity, body mass index (BMI), current smok-
ing status, comorbidities, diagnosis, date of diagnosis, laterality,
history of BC, prior BC treatment, hereditary or familial increased
risk for BC, neoadjuvant therapy, and indication for adjuvant
radiotherapy.
2.2.2. Decisional conflict
Decisional conflict was measured by the 16 item Decisional
Conflict Scale (DCS) for which there is demonstrated reliability and
validity [24,25,30,31]. Items are rated on a 5-point response scale
(0 ¼ strongly disagree, 4 ¼ strongly agree), with positive state-
ments having reversed scoring such that a higher score indicates
higher decisional conflict. A total score is calculated, as well as five
subscale scores (uncertainty (3 items), feeling informed (3 items),
feeling clear about values (3 items), feeling supported (3 items) and
effective decision making (4 items). Since consultation with a
plastic surgeon had not yet taken place at the time of administra-
tion, the effective decision making subscale was omitted from
baseline assessment. The total score was based on 12 items (DCS
Totale12). According to the published scoring algorithm, total and
subscale scores were calculated by averaging the sum of the indi-
vidual item scores, multiplied by 25 [25]. Scores ranged from 0 (no
decisional conflict) to 100 (extremely high decisional conflict).
According to the published manual [25], scores of 25 or below are
associated with implementing decisions, and scores exceeding 37.5
are associated with delaying decision making and feeling unsure
about implementation. These cut-offs are derived from data in
women considering preventive hormone therapy, whereby those
who delayed their decision had average scores above 37.5 (un-
published data referred to in O’Connor et al. (1998) [32]. The cut-off
(>37.5) served as a gold standard by which a checklist to screen on
CSDC in clinical practice was validated [33].
2.2.3. Patient-reported outcomes related to decision-making
Breast reconstruction preference (BR preference)was assessed by a
study-specific item asking patients to indicate which of the
following five statements suits them best: (a) ‘I have a strong
preference for BR’, (b) ‘I have a slight preference for BR’, (c) ‘I do not
(yet) have a preference for or against BR’, (d) ‘I have a slight pref-
erence for no BR’, or (e) ‘I have a strong preference for no BR’.
Knowledge was measured with ten statements about BR that
participants indicated as being “true/false/I don’t know”. These
statements were translated and adapted from statements used in
prior research evaluating knowledge in women with increased risk
for BC deciding about risk-reducing mastectomy and BR [34].
Statements concerned topics such as risk factors, recovery time,
and the impact of BR on sensation in the breast (See Appendix A for
full instrument). The total score is the number of correctly
answered items, ranging from 0 to 10.
Information resources used were assessed with an item, asking
participants to select all types of BR information resources they
Fig. 1. Flowchart of study participants.
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plastic surgeon, nurse/nurse specialist, information leaflet(s),
book(s), website(s), relative(s), scientific article(s), article(s) from
magazines or newspapers, other).
Preferred involvement in decision-making was measured by the
Control Preferences Scale (CPS) [35]. Patients were asked to select
one of five statements that best reflected their preferred role in BR
decision-making: I prefer (a) to make the decision alone, (b) to
make the decision alone, after considering the clinician’s opinion,
(c) tomake the decision together with the clinician, (d) the clinician
to make the decision after considering my opinion, (e) the clinician
to make the decision alone.
Information coping style was assessed with the Threatening
Medical Situations Inventory (TMSI) [36]. This 24-item question-
naire measures cognitive confrontation [i.e., the tendency to
actively search for information in case of a medical threat (‘moni-
toring’)], and cognitive avoidance [i.e., the tendency to avoid in-
formation/look for distraction in case of a medical threat
(‘blunting’)] within the domain of a medical threat. It consists of
four scenarios of threatening medical situations followed by three
monitoring and three blunting alternatives [e.g., ‘I plan to ask the
specialist as many questions as possible’ (monitoring) and ‘I think
things will turn out to be alright’ (blunting)]. Participants were
asked to rate the extent to which the alternative is applicable to
them on a 5-point scale (1 ¼ not at all applicable to me, to
5 ¼ strongly applicable to me). Total monitoring and blunting
scores are obtained by summing the relevant items. Scores on both
scales range between 12 and 60 [36].
Anxiety was measured by the 6-item state scale of the Spiel-
berger State-Trait Anxiety Inventory (STAI-6) [37,38]. Participants
were asked to indicate on a 4-point scale to what extent a state
applies to them at that moment (1 ¼ not at all, 4 ¼ very much). A
total score is calculated by taking the mean of the items multiplied
by 20 and ranges from 20 to 80, with higher scores indicating more
anxiety.932.3. Statistical analyses
Descriptive statistics were used to characterize the sample and
to evaluate the levels of decisional conflict. Decisional conflict was
dichotomized into CSDC (score >37.5 on DCS) and no CSDC
(score  37.5 on DCS) [25,32]. Based on literature [32,39e42], and
expert opinions, we evaluated possible explanatory variables for
CSDC using logistic regression analysis. The following variables
were considered for selection in the regression model: (1) Socio-
demographic characteristics (age, country of birth, educational
level [low (primary school, lower vocational education), interme-
diate (secondary school, intermediate vocational education), or
high (higher vocational education, university)], marital status, BMI
[underweight (BMI <18.5), normal (BMI 18.5-<25), overweight
(BMI 25-<30), obese (BMI 30þ)], current smoking status, number of
comorbidities, type of hospital); (2) Clinical characteristics (time
since diagnosis, laterality, prior BC diagnosis, diagnosis in irradiated
breast(s), hereditary or familial increased risk for BC, indication for
adjuvant radiotherapy); and, (3) Patient-reported outcomes (BR
preference, knowledge, information resources used, preferred
involvement in decision-making, information coping style, anxi-
ety). Explanatory variables were included in the multivariable
model if the associationwith the outcomewas significant at p < .10.
Furthermore, if potential explanatory variables were strongly
correlated with each other (r > 0.80), we selected one of the pre-
dictors to represent the whole set. Results of the multivariable
model were considered statistically significant at a P value < .05.
Statistical analyses were performed using IBM SPSS Statistics for
Windows, Version 25 (Armonk, NY: IBM corp.).
3. Results
3.1. Participants
Fig. 1 shows the flowchart of the study. In total, 333 patients
agreed to be informed about the study. Of these patients, 323 were
reached by the research staff. Twenty-eight patients were
Table 1
Background characteristics (N ¼ 250).
No. %
Age (years), mean (SD) 50.12 (11.03)
Born in NL 233 93





Married or in a relationship 214 86
Having children 199 80
BMI
Underweight (<18.5) 5 2
Normal (18.5 - <25) 139 56
Overweight (25 - <30) 75 30
Obese (30þ) 31 12




2 or more 42 17
Missing 1 0
Diagnosis
Invasive BC 151 60
Invasive BC and DCIS 37 15
DCIS 61 24
Other 1 0
Time since diagnosis (weeks), median (ICR) 3 (18)
Bilateral diagnosis 12 5
Diagnosis in irradiated breast(s) 27 11
Prior diagnosis of BC and/or DCIS 40 16
Surgical treatment for BC and/or DCIS in the past
Breast conserving surgery 32 13
Mastectomy 4 2
Mastectomy with BR 5 2
Genetic predisposition or familial increased risk of BC 40 16
Neoadjuvant therapy 91 36
Chemotherapy 86 34
Hormone therapy 9 4
Immunotherapy 23 9




I don’t know 43 17
Type of hospital
Cancer-specific center 150 60
Academic center 27 11
General hospital 73 29
Abbreviations: SD, standard deviation; NL, Netherlands; BMI, body mass index; BC,
breast cancer; DCIS, ductal carcinoma in situ; ICR, interquartile range; BR, breast
reconstruction.
Table 2
Decisional conflict in breast cancer patients considering immediate
breast reconstruction.
Mean (SD)
DCS Total-12 46.18 (15.22)
CSDC, no. (%) 169 (68%)
DCS subscales
Uncertainty 48.40 (27.60)
Feeling informed 49.30 (22.26)
Feeling clear about values 45.43 (19.37)
Feeling supported 41.60 (14.46)
Abbreviations: DCS, Decisional Conflict Scale; CSDC, clinically significant
decisional conflict; SD, standard deviation.
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participating. The informed consent form and baseline question-
naire were sent to 258 patients. In total, 250 patients returned both
and were included for analyses. This resulted in a participation rate94of 85% (250/295).
3.2. Background characteristics
Sociodemographic and clinical background characteristics are
provided in Table 1. Patients had an average age of 50.12 years
(SD ¼ 11.03), and more than half (52%) were highly educated. The
median time since diagnosis was three weeks (interquartile range
(ICR) ¼ 18), and 60% of the patients were recruited in a cancer-
specific hospital.
3.3. Decisional conflict
The mean total and subscale scores are summarized in Table 2.
Sixty-eight percent of the patients experienced CSDC. Statements
with which most patients agreed, reflecting more conflict, were: ‘I
want more advice and information about the options’, ‘I am not
sure what to decide’, and ‘this decision is difficult for me to make’
(82%, 40%, and 39% (strongly) agreed, respectively). Statements
with which the least patients agreed (or if appropriate disagreed),
reflecting less conflict, were: ‘I feel pressured by others in making
this decision’, and, ‘I have enough support from others to make a
choice’ (4% (strongly) agreed and 7% (strongly) disagreed, respec-
tively) (See Appendix B for results on all items).
3.4. Factors associated with clinically significant decisional conflict
Based on the univariable analyses (p < .10) and correlations
among the potential explanatory variables (r > 0.80), the following
variables were included in the multivariable logistic regression
analysis: educational level, BR preference, being informed by sci-
entific article(s), blunting coping style, and anxiety (see Appendix C
for results of the univariable analyses).
The results of multivariable analyses are shown in Table 3. We
found a significant effect for BR preference and anxiety. Specifically,
patients with a slight preference for BR were 6.19 times more likely
(95% confidence interval (CI) ¼ 2.47e15.54), and patients with no
preference for or against BR were 11.84 times more likely to
experience CSDC (95% CI ¼ 2.68e52.28) than patients with a strong
preference for BR. Additionally, patients with a strong preference for
no BR were 5.20 times more likely to experience CSDC (95%
CI ¼ 1.04e25.86) than patients with a strong preference for BR.
Patients with more anxiety were 1.03 times more likely to experi-
ence CSDC (95% CI ¼ 1.01e1.06). No significant effects were found
for educational level, blunting information coping style, and being
informed by scientific article(s).
Based on the above results, we performed an explorative anal-
ysis into the association between anxiety and BR preference using
analysis of variance. Group differences were accompanied by effect
sizes (ES) (ES of 0.2 ¼ small, 0.5 ¼moderate and clinically relevant,
0.8 ¼ large) [43]. Patients with a strong preference for BR were
significantly less anxious (M (SD) ¼ 44.15 (12.65)) than patients
with a slight preference for BR (M (SD) ¼ 48.30 (12.53), p < .05,
ES ¼ 0.33), and patients with no preference for or against BR (M
(SD) ¼ 50.20 (12.36), p ¼ .01, ES ¼ 0.48). And, although not sig-
nificant, effect sizes show (almost) clinically relevant differences in
anxiety between patients with a strong preference for BR and pa-
tients with a slight preference or a strong preference for no BR (M
(SD) ¼ 51.85 (11.32), p ¼ .08, ES ¼ 0.61, and M (SD) ¼ 49.76 (15.66),
p ¼ .12, ES ¼ 0.43, respectively).
4. Discussion
Our results show that more than two thirds of BC patients
considering immediate BR after mastectomy experienced clinically
Table 3
Multivariable logistic regression predicting clinically significant decisional conflict (N ¼ 248a).
No. CSDC B (SE) p OR 95% CI for OR
Constant 0.85 (1.24) 0.49 0.43
Educational level
Low 10 40% 1.37 (0.77) 0.08 0.26 0.06e1.16
Intermediate 109 68% 0.23 (0.32) 0.48 0.80 0.42e1.50
High 129 69% ref
BR preference
Strong preference for BR 142 52% ref
Slight preference for BR 51 86% 1.82 (0.47) 0.00 6.19 2.47e15.54
No preference for or against BR 32 94% 2.47 (0.76) 0.00 11.84 2.68e52.28
Slight preference for no BR 9 89% 1.63 (1.09) 0.13 5.10 0.60e43.21
Strong preference for no BR 14 86% 1.65 (0.82) 0.04 5.20 1.04e25.86
Informed by scientific article(s) 21 48% 1.08 (0.55) 0.05 0.34 0.12e1.01
Blunting coping style (TMSI)b 0.01 (0.03) 0.70 0.99 0.94e1.04
Anxiety (STAI-6)c 0.03 (0.01) 0.01 1.03 1.01e1.06
Abbreviations: CSDC, clinically significant decisional conflict; B, beta; SE, standard error; OR, odds ratio; CI, confidence interval; BR, breast reconstruction; TMSI, Threatening
Medical Situations Inventory; STAI-6, State scale of the State-Trait Anxiety Inventory.
Note. R2 ¼ 0.30 (Nagelkerke). Model c2(9) ¼ 59.10, p < .001. Significant values (at p < .05) are shown in bold.
a N ¼ 248 due to 2 missings on variable educational level.
b Mean ¼ 34.02, Standard Deviation ¼ 6.33.
c Mean ¼ 46.39, Standard Deviation ¼ 12.91.
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preference and anxiety. Patients with a slight preference for BR,
patients with no preference for or against BR and patients with a
strong preference for no BR were more likely to experience CSDC
than patients with a strong preference for BR. In addition, patients
with higher levels of anxiety were more likely to experience CSDC
than patients with lower levels of anxiety.
To our knowledge, this is the first study in which decisional
conflict regarding immediate BR was assessed in a large sample of
BC patients. The levels of decisional conflict in our sample are
comparable to the levels of decisional conflict in two prior studies
in BC patients who considered delayed BR [44,45], and relatively
high compared to levels in a sample of BC patients who considered
immediate BR (mean (SD)¼ 33 (24)) [39], and to average decisional
conflict regarding a variety of health-related decisions [31]. The
specific population, complexity of the decision, and the timing of
our assessment might all have contributed in evoking higher
decisional conflict [31]. Highest baseline (before decision making)
decisional conflict has been found among individuals who were ill
and were making decisions for themselves [31], which is the case
for our population. Furthermore, as the majority of participants in
our study had only recently been diagnosed with BC and intro-
duced to the possibility of BR, and all were waiting to be informed
by a plastic surgeon, this will likely have contributed to the high
levels in our sample.
Although we found a significant positive association between
anxiety and CSDC, the associationwas weak. This is in line with the
study of Manne et al. (2016) [38], in which they did not find any
association between anxiety and decisional conflict regarding im-
mediate BR. However, we do think it is a factorworth considering in
future research, as we did find anxiety levels to differ between BR
preference groups. Thus, the weak association could be attributed
to effect modification in which the degree of association between
anxiety and CSDC differs among different BR preference groups.
Additionally, the association between anxiety and decisional con-
flict has been reported in other populations [45e47], and is in line
with the conceptual framework of decisional conflict [23].
Intuitively, one would expect that patients with a strong pref-
erence for a certain optionwould experience less decisional conflict
than patients with either a slight preference for - or with no pref-
erence for a certain option. However, this was only partially true in
our results. Surprisingly, patients with a strong preference for no BR95more frequently experienced CSDC than patients with a strong
preference for BR. Consistent with our finding, Manne et al. (2016)
found that BC patients who reported a greater number of reasons
not to choose BR had higher decisional conflict [38], suggesting that
patients who may tend to decline BR feel more conflicted about
their decision. Although speculative, based on clinical experience
and interviews with patients about their experiences with
decision-making about BR (manuscript submitted), the possibility
of BR is often communicated as something positive. Thus, patients
who prefer not to have BR might perceive information provision as
‘favoring BR over no BR’, which may have contributed to increased
decisional conflict.
Besides anxiety and BR preference, no factors were associated
with CSDC. It is difficult to compare our results with prior findings,
as literature on predictors of decisional conflict is scarce and het-
erogeneous in studied predictors and populations (e.g. individuals
with diabetes [40], prostate cancer [41,46], or tested for hereditary
cancer [47]). However, the absence of associations with socio-
demographic and clinical characteristics is largely consistent with a
prior study in a comparable population [39], with the exception
that we did not find an association with time since diagnosis.
Furthermore, the absence of any association of decisional conflict
with knowledge is in contrast to the conceptual model of decisional
conflict [22]. Possibly, decisional conflict might be more strongly
related to a patients’ perceived knowledge than their actual
knowledge [24].
This study has several limitations. Our sample consisted of
highly educated patients limiting the generalizability of our find-
ings. Furthermore, since data were collected as part of a trial
evaluating the impact of a patient decision aid, we might have
included patients with relatively higher decision support needs,
potentially leading to an overestimation of the levels of decisional
conflict. Another limitation is that data on the psychometric
properties of the total score of the Decisional Conflict Scale without
the assessment of the effective decision-making subscale is lacking.
Although the developers of the instrument indicated that this
subscale should only be assessed in circumstances where a decision
has already been made [24], and other studies also omitted it
[48,49], the reliability and validity of the instrument without the
effective decision-making subscale needs to be confirmed. Finally,
although the cutoff (>37.5) for CSDC has been used in prior research
[24,31,50,51], and a review that examined decisional conflict over
J.A. ter Stege, H.S.A. Oldenburg, L.A.E. Woerdeman et al. The Breast 55 (2021) 91e97time including 253 studies found support for it [31], more evidence
on its validity in the context of BR decision-making seems
warranted.
The large sample size is considered a major strength of this
study. Additionally, the timing of our assessment, namely during
the short period between diagnosis and mastectomy, is highly
relevant and rarely studied. While immediate BR after mastectomy
is increasingly performed [1e3], previous studies have mainly
focused on decisional conflict in patients who had already under-
gone mastectomy and were considering BR after completion of
their oncological treatment [44,45,52].
Our results emphasize the need for support for BC patients in
making this complex decision, especially for those patients without
a strong preference for BR. Decisional conflict may be reduced by
addressing contributors to uncertainty, such as providing infor-
mation about benefits and risks for each option and helping pa-
tients understand their own values [32]. The use of decision aids as
an addition to standard clinical counseling has been found to
reduce decisional conflict, also in patients deciding about BR
[52e55].
We conclude that the majority of BC patients who consider
immediate BR after mastectomy experienced CSDC. Our results
emphasize the need for support for BC patients in making this
complex decision, especially in patients without a strong prefer-
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